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Adem Karahoca a,⇑, Dilek Karahoca a, Erkan Bayraktar b, Ekrem Tatoglu c
a Software Engineering Dept., Bahcesehir University, Turkey
b Industrial Engineering Dept., Bahcesehir University, Turkey
cDepartment of Economics and Administration, Bahcesehir University, TurkeyThe authors thank Khajouei and colleagues for their thoughtful
commentary and for their interest in our research study [1]. Actu-
ally, we disagree with their principal criticisms of our work. In par-
ticular, we question their claim that our work suffered because (1)
the recruitment of evaluators for the HCI methods was not suit-
able, and (2) the usability study design was inadequate to detect
usability problems.
As we explained in our original article, we believe that domain
experts can identify usability shortcomings that reside in health-
care information systems. For example, the emergency service pro-
cesses that we discussed included some abbreviations, medical
terminologies, and job sequences that are related to the healthcare
domain. From this viewpoint, usability experts may encounter bar-
riers based on their own limited expertise and knowledge when
attempting to make a usability inspection of healthcare informa-
tion systems.
Thirty-two healthcare domain expert nurses were involved in
our usability inspection studies to evaluate iconic and non-iconic
GUIs intended for the hospital emergency service. Half the nurses
were qualiﬁed as experts based on their level of computer literacy.
Thus 32 study participants were divided into two groups based on
their level of computer literacy as expert and novice users. We also
measured motivation potential of the job scores (MPS), which indi-
cate that nurses who have a higher level of computer literacy also
have higher MPSs. MPS values show that nurses who have positive
attitudes regarding their clinical duties tend to have greater tech-
nology acceptance. As a result, positive attitudes of nurses help
them to analyze the work-domain sequences more effectively.
Therefore, we may identify them as work-domain experts. Also,
all work-domain experts have been instructed in the use of the tab-
let PCs. Expert nurses have better tablet PC usage with software
prototypes when compared with novices, according to the results
of pre-test and post-test effectiveness results. Also, functional soft-
ware prototypes are inspected by work-domain experts before
they are introduced. During the iconic and non-iconic interfaces’
development stages, the authors, assisted by two software devel-
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– results that were not reported in our article. Rather, in our study,
we described the work-domain experts’ inspection activities which
followed the initial screening process using expert users’ evalua-
tion results [2].
A Cognitive Walkthrough (CW) may be used during usability
inspections of interfaces by investigating the mental effort re-
quired of users [3]. We emphasized in our article that a CW per-
formed by usability experts that does not test actual users will
reﬂect the evaluation judgments of experts, who lack domain
knowledge [2, p. 228]. We did not apply the CW approach to all
interfaces, focusing instead on particularly important user tasks.
Because CW methods focus on speciﬁc task sequences of users,
we were able to identify key shortcomings of interfaces and to
highlight the reasons for problems. Usability experts who are eval-
uating systems do their best to think like a real user and try to sim-
ulate the footsteps that routine users would take [3]. But in the last
step of a CW, usability experts must have enough experience in the
work domain to identify usability problems that would be obvious
only to a work-domain expert. For this reason, some researchers
show [4–6] that work-domain experts can perform usability
inspections as effectively as can usability experts.
Følstad has emphasized the importance of domain-speciﬁc
usability. In one study he and colleagues show that domain experts
identify fewer but more severe usability problems when compared
with usability professionals who have no domain expertise [4]. He
proposes that domain experts make higher-impact ﬁndings than
usability professionals in usability studies. Also, Chilana et al. [5]
surveyed domain-speciﬁc issues in usability studies. They indicate
that usability professionals’ knowledge may be insufﬁcient to eval-
uate complex, domain-speciﬁc GUIs.
Also work-domain experts can be involved in the Heuristic
Evaluation life cycle. Nielsen [7] also supports our methodology,
saying that ‘‘. . .If the system is intended as a walk-up-and-use inter-
face for the general population or if the evaluators are domain experts,
it will be possible to let the evaluators use the system without further
assistance. If the system is domain dependent and the evaluators are
fairly naive with respect to the domain of the system, it will be neces-
sary to assist the evaluators to enable them to use the interface. One
approach that has been applied successfully is to supply the evaluators
with a typical usage scenario, listing the various steps a user would
take to perform a sample set of realistic tasks. Such a scenario should
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their work in order to be as representative as possible of the eventual
use of the system. . .’’. For this reason both nurse and physician
usage scenarios were performed in our study.
The study of Følstad et al. [6], also shows that work-domain ex-
perts may be effectively involved in usability activities. Critical sys-
tems reﬂecting complex domain knowledge have to be inspected
by work-domain experts.
It is known that usability experts may identify some usability
handicaps more easily than work-domain experts will. Critical
and complex domains, however, need expertise and rapid under-
standing to access and obtain the vital information in seconds. Just
as ‘‘discount usability theory’’ [7] can help us to minimize number
of expert usability evaluators, the number of work-domain experts
may be similarly reduced by using a ‘‘Group-based Expert Walk-
through’’ [6]. For example, Følstad et al. studied 15 work-domain
experts and 12 usability experts involved in the usability inspec-
tion activities and found that both groups could equally identify
the usability shortcomings [6].
As explained by Kushniruk and Patel [8], usability evaluation for
hospital information systems may be handled by using Cognitive
Task Analysis (CTA). In CTA, work-domain experts can be involved
with usability testing, organized along the following dimensions:
(1) expertise of using computers; (2) the roles of work-domain ex-
perts (e.g., physicians, nurses, etc.); and (3) the level of a partici-
pant’s work-domain expertise. By using CTA for identifying the
usability problems, a small number of work-domain experts (8–10
staff) are enough to discover considerable usability shortcomings.
When applying Heuristic Evaluation and Cognitive Walk-
through methods to identifying the usability problems in medical
information systems, the selection of work-domain experts may
be performed as in CTA, allowing a small number of work-domain
experts to identify usability problems. Therefore, work-domain ex-
perts are involved in the usability evaluation process in our re-
search study [2].
Khajouei and colleagues claim that our study does not cover any
usability problem, nor does it offer a solution [1]. However, in our
article we explained usability problems and their solutions as fol-
lows; ‘‘(1) the forms and dialog boxes that might be considered
somewhat rare and unnecessary were removed from the system
for the sake of esthetic and minimal design. (2) In order to enhance
the visibility of forms, these forms were then split into smallerforms so as to reduce the number of data-entry boxes. (3) The
usability of Tablet PCs has also been a major issue stemming largely
from the use of small keys on virtual keyboards leading to mistyp-
ing. Thus, button sizes and ﬂows received special emphasis on the
development of both iconic and non-iconic interfaces. (4) The
nurses and physicians found Tablet PCs relatively large and heavy
in size, though theywere also against inputting data through virtual
keyboards. (5) It is possible to eliminate this barrier by using an
appropriate language recognition tool for Turkish and also by
increasing optional elements to be used in the forms. (6) Adapting
the system to Tablet PC environment, the usability of the system is
signiﬁcantly enhanced which will in turn reduce data input errors
and increase data entry and query efﬁciency’’ [2, p. 231].
Usability evaluation methods have been adapted to obtain ben-
eﬁt from the work-domain experts in usability inspection stages
for critical life systems as in CTA. Khajouei and colleagues over-
looked the importance of the end users’ proﬁles. We believe that
a concise, usability evaluation can be performed by using work-do-
main experts, even in Cognitive Walkthrough and Heuristic Evalu-
ation methods. As opposed to what is implied by Khajouei et al. [1],
work-domain experts can identify all of the severe usability hand-
icaps, as was demonstrated by Følstad et al. [6]. Our study shows
that if work-domain experts are familiar as users with a healthcare
information systems’ GUIs, they can help us in any stage of the
software GUI design and evaluation.
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